Mechanism of rat lung microsomal dysfunction induced by oxygen breathing in relation to the effect of alpha-tocopherol.
The toxic effect of high oxygen concentrations on the lung was investigated together with the effect of alpha-tocopherol (Juvela). Rats were exposed to 80, 60 or 40% oxygen for 2, 4 or 8 days with or without alpha-tocopherol treatment. The composition of fatty acids in microsomal phospholipids was determined by high-performance liquid chromatography. Microsomal electron transport activity and the levels of lipoperoxides in lung microsomes were determined by measuring the specific activity of NADPH (reduced nicotinamide adenine dinucleotide phosphate)-cytochrome c reductase and by spectrophotometry, respectively. Exposure to 80 or 60% oxygen induced significant decreases in the contents of arachidonic and docosahexaenoic acids, and also reduced microsomal electron transport activity. The level of lipoperoxides was elevated on the 2nd day of exposure to 80 or 60% oxygen, however, it returned to normal thereafter. On the other hand, exposure to 40% oxygen affected none of these parameters. Treatment with alpha-tocopherol prevented the changes in those fatty acids and microsomal function up to 2 days with exposure to 80% oxygen and up to 4 days with exposure to 60% oxygen. However, microsomal dysfunction and reductions of arachidonic and docosahexaenoic acids contents were observed after the 4th day of exposure to 80% oxygen or the 8th day of exposure to 60% oxygen irrespective of alpha-tocopherol administration. On the contrary, alpha-tocopherol administration prevented an elevation of the level of lipoperoxides. These results suggest that lung microsomal dysfunction induced by over 60% oxygen breathing is ascribed to the alteration of fatty acids composition in microsomal phospholipids and that alpha-tocopherol has a protective effect in the early phase.